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What you will learn 


Aims and objectives 


¢ To provide a basic understanding of fire 
Safety requirements in NCC Volume One. 


Who this material is for 
¢ All building and plumbing professionals. 





Overview of the NCC 


The role of the NCC is to provide: 


National 
Construction 
Code 





¢ nationally consistent minimum 
necessary regulations; and 

¢ a technical base for the design 
and construction of buildings and 
certain structures. 








There are three performance-based volumes in the NCC, namely: 


¢ the Building Code of Australia (BCA) (Volumes One and Two); and 
¢ the Plumbing Code of Australia (PCA) (Volume Three). 


Overview of the NCC 


The NCC applies to: . 
National 


Construction 
Code 


¢ new construction: 
¢ additions and alterations: and 





¢ change of use of a building. 


The goals of the NCC are to achieve minimum necessary 
standards relevant to: 


¢ safety (including structural safety and safety from fire); and 
¢ health, amenity, accessibility and sustainability. 


NCC Volume One: Overview 


¢ Volume One contains the design and construction 
requirements for Class 2 to 9 buildings. 


¢ It also contains certain requirements for 
Class 1b, 10a and 10b buildings and structures. 


¢ Class 2 to 9 buildings are generally commercial, 
industrial, multi-residential, and institutional 
buildings. 





¢ Volume One contains 9 distinct Sections (A to J). 


NCC Volume One: Overview 


¢ NCC Volume One Is 


PERFORMANCE REQUIREMENTS 
a performance-based code. 


¢ Compliance with the NCC is 
achieved by satisfying the 
Governing Requirements and the 


| _ DEEMED-TO-SATISFY 
Performance Requirements. SOLUTION nae SOLUTION 


PERFORMANCE 





Background to fire safety regulations 


Regulations addressing fire safety 
In buildings have been in place for 
nearly 2000 years. They have 
evolved over time as a result of: 

¢ learning from experience; 

¢ learning from research; and 


¢ political expediency. 








The Great Fire 
of London 
1666 


The Great Fire 
of Rome 
64AD 


What Is fire’? 


¢ Fire iS a product of a chemical 
reaction between oxygen in the air 
and the gases released trom fuel 
when it is heated. 


¢ This is a critical relationship to the 
development of fire safety systems. 





¢ Fire can be suppressed by 
removing either oxygen, fuel, or 
neat. 





Fire triangle 


Fire safety and the NCC 


Two primary requirements of 
NCC fire safety provisions: 


1. Facilitate safe 
evacuation of building 
occupants; and 





2. Minimise damage to 
other property. 





Achieving fire safety 


Modern buildings typically contain a number of individual fire safety 
measures which, in combination, form a fire safety system. 


A fire safety system means one or any combination of methods used 
in a building to: 


warn people of an emergency 
provide for safe evacuation 
restrict the spread of fire 
extinguish a fire. 


It may include active and/or passive fire safety measures. 


Achieving fire safety — active measures 
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Break glass smoke alarms 
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Achieving fire safety — passive measures 


Building 
separation 


Fire 
stairwells 





Fire rated 
walls 


Fire doors 
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NCC fire safety requirements 


In this section we will look at the relevant: 


¢ Definitions: 
¢ Performance Requirements; 
¢ Verification Methods: and 


¢ Deemed-to-Satisty Provisions 





in NCC Volume One 


Fire safety: Definitions 


¢ Definitions are specific to the NCC — it’s important not to assume 
the meaning of a definition. 


¢ Definitions are located in Schedule 3 of each Volume of the NCC. 
¢ A defined term Is italicised in the NCC. 


¢ Some relevant to fire safety include: 


¢ Fire-resistance level (FRL); 
¢ Fire-source feature; 

¢ Non-combustible; and 

¢ Fire hazard properties. 


Definition: Fire-resistance level 


Fire-resistance level (FRL) means the grading periods in minutes determined in accordance 
with Specification A2.3, for the following criteria— 
(a) structural adequacy, and 
(b) integrity; and 
(Cc) insulation, 
and expressed in that order. 
Note: A dash means that there is no requirement for that criterion. For example, 90/-/— 


means there is no requirement for an FRL for integrity and insulation, and —/—/— means 
there is no requirement for an FRL. 


Additional example - For a FRL of 90/60/30: 


¢ 90 relates to structural adequacy 
¢ 60 relates to integrity 
¢ 30 relates to insulation (against heat). 


Definition: Fire source feature 


Fire-source feature means— 
(a) the far boundary of a road, river, lake or the like adjoining the allotment; or 


(b) aside orrear boundary of the allotment; or 
(c) an external wall of another building on the allotment which ts not a Class 10 building. 


Definition: Non-combustible 


Non-combustible means— 
(a) applied to a material — not deemed combustible as determined by AS 1530.1 — Combustibility Tests for 
Materials; and 
(b) applied to construction or part of a building — constructed wholly of materials that are not deemed combustible. 


Note: This does not mean that, a material or form of 


construction, achieves a fire resistance level (FRL). 





Definition: Fire hazard properties 


Fire hazard properties means the following properties of a material or assembly that indicate how they behave under 
specific fire test conditions: 


(a) Average specific extinction area, critical radiant flux and Flammability Index, determined as defined in Schedule 


3. 
(b) Smoke-Developed index, smoke development rate and Spread-of-Fiame index, determined in accordance with 
schedule 6. 


(c) Group number and smoke growth rate index (SMOGRA,.), determined in accordance with Specification C1. 10 
of Volume One. 


Performance Requirements 


The NCC contains 28 fire safety Performance 
Requirements across different Sections. 


They focus on: 
¢ safety of building occupants; and 
¢ minimising damage to other properties. 





Buildings that are designed and constructed to meet 
the applicable Performance Requirements for fire 
safety are considered to meet community expectations. 


Note: Comprehensive property protection is not a goal 
of the NCC. 


Critical factors 


Performance Requirements 


some Performance Requirements also 
contain a list of critical factors that 
must be considered in the development 
of a Performance Solution. 





Consideration will result in a decision 
on whether or not a listed factor needs 
to be addressed in a specific design. 


Performance Requirements 
Critical factors - example 





Section C Fire resistance 





CP4 Safe conditions for evacuation 


To maintain tenable conditions during occupant evacuation, a material and an assembly must, to the degree necessary, 
resist the spread of fire and limit the generation of smoke and heat, and any toxic gases likely to be produced, appropriate 


the evacuation time: and 


the number, mobility and other characteristics of occupants; and 


the function or use of the building; and 


any active fire safety systems installed in the building. 





Verification Methods 


¢ There are a number of relevant Verification Methods c\CATION Mey 
for fire safety in different Sections of Volume One. Ss "ey 






¢« They are a means to verity if a Performance 
solution satisfies the relevant Performance 
Requirement. 


¢ The Fire Safety Verification Method (FSVM) is a 
Verification Method covering multiple Performance 
Requirements for fire safety Performance Solutions. 

¢ The FSVM can be found in Schedule 7 of NCC 
Volume One. 


Deemed-to-Satisty Provisions 


¢ ADeemed-to-Satisfy (DTS) Solution, 
complying with all relevant DTS Provisions is 
deemed to comply with the Performance 
Requirements. 


¢ Compliance with the Deemed-to-Satisfy 
Provisions Is only one way to ensure 
compliance with the Performance 
Requirements. 





Relevant Sections 


In this section, we'll cover relevant Performance Requirements, Verification Methods and 
Deemed-to-Satisfy Provisions in NCC Volume One for fire safety. 


The relevant NCC sections are: 
¢ Section A - Governing Requirements 


¢ Section C - Fire resistance 


¢ Section D - Access and egress 
¢ Section E - Services and equipment 





¢ Section G - Ancillary provisions 
¢ Section H - Special use buildings 


¢ Schedule 7 — Fire Safety Verification Method (FSVM) 


Section C: Fire resistance 


section C: Fire resistance primarily 
addresses: 


¢ structural stability of building 
elements; 


¢ fire spread within a building and 
to adjacent buildings; and 





¢ performance of materials and 
assemblies exposed to fire. 


Section C: Fire resistance 
Performance Requirements 


CP1 Structural stability during a fire 
CP2 Spread ot fire 


CP3 Spread of fire and smoke in 
health and residential care 
Ouildings 


CP4 Safe conditions for evacuation 


CP5 Behaviour of concrete external 
walls ina fire 


CP6 Fire protection of service 
equipment 


CP7 Fire protection of emergency 
equipment 


CP8 Fire protection of openings and 
penetrations 


CP9 Fire brigade access 


Section C: 
Performance 
Requirements 


Performance 
Requirement CP1 


Lists 11 critical 
factors for 
maintaining 
Structural stability 
during a fire 


Section C Fire resistance 





CP1 Structural stability during a fire 

A building must have elements which will, to the degree n 
to— 

(a) the function or use of the building: and 

(b) = the fire /oad! and 





pcessary, maintain structural stability during a fire appropriate 








(d) the fire hazard: and 

(e) the height of the building; and 

(f) its proximity to other property, and 

(9) any active fire safety systems installed in the building, and 
(h) the size of any fire compartment: and 

(i) fire brigade intervention; and 

(j) other elements they support; and 

(k) the evacuation time. 








Section C: Verification Methods 


Section C has 3 Verification Methods: 
¢ CV1 and CV2 provide a way to verify that fire will We 


not spread between buildings. 





¢ CV3 provides a way to verify that fire will not 
Spread on an external wall. 


The holistic Fire Safety Verification Method (FSVM) 
is also referenced in CV4. The detail of this 
Verification Method is provided in Schedule 7. 


Note: Verification Methods are one way to verify compliance via 
a Performance Solution. 


section GC: Deemed-to-Satisfy Provisions 


¢ Section C has 3 Parts: 


¢ Part C1 Fire resistance; 

¢ Part C2 Compartmentation and 
separation; and 

¢ Part C3 Protection of openings 


¢ |fa Deemed-to-Satisfy Solution meets 
the nominated provisions in these Parts 
it will be deemed to meet the 
Performance Requirements for fire 
resistance (CP1 to CP9). 





°C1.1 
°C1.8 
© C1.10 
© C1.11 
°C1.13 
°C1.13a 
© C2.5 


°C3.4 
© C3.15 


section C: Specifications 


Fire-resisting construction 

Structural tests for lightweight construction 

Fire hazard properties 

Performance of external walls in fire 

Cavity barriers for fire-orotected timber 

Fire-protected timber 

omoke-prooft walls in health-care and residential care 
Oulldings 

Fire doors, smoke doors, fire windows and shutters 
Penetration of walls, floors, and ceilings by services 


Example: Applying Section C Fire resistance 


Now let’s look at an example of applying the Section C Fire 
resistance Deemed-to-Satisfy Provisions, to an office building. 









Type of 
construction 






Fire 
compartments 


requirements 


Example: Applying Section C Fire resistance 


The first step is to determine the building classification for an 
office building — so what is it? 


Classification 


Rise in storeys 


Type of 


construction 





Fire 
compartments 


Other 
requirements 


Class 5 





Example: Applying Section C Fire resistance 


The next step is to determine the rise in storeys for this office building. 


in storeys if the average 
height of the shaded area 
on any external wall is 
greater than 1m. 





storey is included in rise — 


Finished grou’ ——p- 














Figure C1.2(1) Section showing storey below ground level 
included in rise in storeys. 
Source: Guide to NCC Volume One. 








Rise in storeys 


construction 





Fire 
compartments 


Other 
requirements 


Example: Applying Section C Fire resistance 


Given our discussion in the previous slide, what is the rise in storeys for 
this office building? 









Type of 
construction 







Fire 
compartments 


Other 
requirements 


Answer: Four. 





Example: Applying Section C Fire resistance 


The next step is to determine the type of fire-resisting 
construction needed for this office building. 


The type of fire-resisting construction is based on the 
classification of the building and its rise in storeys. 





Example: Applying Section C Fire resistance 


Guidance to determine the type of fire-resistance construction required for 
our example office building can be found in 
Table C1.1 - Type of construction required — in NCC Volume One. 


Classification 


Rise in storeys 


SO what type of construction Is required for our example office building? 


Type of 


Part C1 Fire resistance and stability construction 





Fire 
compartments 


Other 
requirements 


Rise in storeys Class of building Class of building 
2,3,9 5, 6,7, 8 
ormore 





Answer: Type A. 


Example: Applying Section C Fire resistance 


The next step is to determine the fire compartmentation and separation Ginee eatin 
requirements. These can be found in Part C2 — Compartmentation and | 
separation, Table C2.2 - Maximum size of fire compartments or atria 


Rise in storeys 


Part C2 Compartmentation and separation 


Type of 
construction 


Deemed-to-Satisfy Provisions 
Table C2.2 Maximum size of fire compartments or atria 


(Classification _____—‘|[lypeAreonstraction_ [Type Bconstruction [Type Cconstruction = 

5, 9b or 9c dem floor area—8 000 m2 NiMax floor area—5500 m2_—s[ Max floor a3 000 m2 com partments 
a eae keeetees teeeeet 

6, 7, 8 or 9a (except for 

patient care areas) 


on floor area—3 500 m2 Max floor area—2000 m2 | 
Max volume—30000 m? Max volume—21000 m* Max volume—12000 m* Other 
requirements 





Answer: Maximum floor area allowed is 8,000 m¢, and 
maximum volume allowed is 48,000 m2. 


Example: Applying Section C Fire resistance 


Once you ve followed these key steps, you will then need to address 
the other requirements in Section C. 


Classification 


Rise in storeys 


Section C Fire resistance 
Type of 
Part C1 Fire resistance and stability construction 
Part C2 Compartmentation and separation 
Fire 


Part C3 Protection of openings compartments 


Other 
requirements 





Example: Applying Section C Fire resistance 


In summary, let’s re-cap the steps followed in this example. 


StepOne  m™® Classification 
StepTwo ™® BTM ARSIONie\ Zs 


StepThree mm BIVecxomensuleion 


Step Four => Migickeeue-uucu 


step Five » Other requirements 





section D: Access and egress 


section D primarily addresses: ’ 
* safe, equitable and dignified ‘| i ee, io 
access to buildings: \" ~~ 
¢ safe movement to and within | 7, 
a building; .-—_ iF 
¢ safe evacuation in the event wy 
of an emergency; and Mb = 
¢ access to facilities for people 
with a disability. 





section D: Performance Requirements 


¢ There are 4 Performance Requirements relevant to fire 
safety — DP4, DP5, DP6 and DP. 


¢ DP4 Exits 

¢ DP5 Fire-isolated exits 
¢ DP6 Paths of travel 

¢ DP7 Evacuation lifts 


section D: Performance Requirements 


¢ Let's consider DP4 Exits - the goal of DP4 is to ensure exits are suitably 
located and dimensioned appropriately to enable occupants to evacuate 
Safely. 


¢ It lists 5 critical factors for exits. 


DP4 Exits 
Exits must be provided from a building to allow occupants to evacuate safely, with their number, location and dimensions 
being appropriate to— 


(a) 
(b) 
(Cc) 
(d) 
(e) 


the travel distance; and 

the number, mobility and other characteristics of occupants; and 
the function or use of the building; and 

the height of the building; and 


whether the ext is from above or below ground level. 


section D: Deemed-to-Satisfy Provisions 


¢ Section D has three Parts, being: 


¢ Part D1 Provision for escape; 
¢ Part D2 Construction of exits; and 
¢ Part D3 Access for people with a disability. 


Part D3 is not directly applicable to fire 
safety design. However, the Performance 
Requirement DP7 allows for the use of lifts 
to assist in the evacuation of occupants. 





section D: Specifications 


¢ Section D has one Specification 
relevant to fire safety, being: 
¢D1.12 Non-required stairways, 
ramps and escalators. 
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section E: Services and equipment 


¢ Section E is divided into 4 Parts, being: 


¢ Part E1 Fire fighting equipment; 
¢ Part E2 Smoke hazard management; 
¢ Part E3 Lift installations; and 


¢ Part E4 visibility in an emergency, exit 
signs and warning systems. 


¢ Unlike Sections C and D, the Performance 
Requirements for Section E are located at 
the front of each of the four Parts. 





section E: Performance Requirements 


¢ The various Parts of Section E contain a range of 
Performance Requirements related to fire safety. 


¢ Part E1 Fire fighting equipment — 6 related 
Performance Requirements. 


¢ Part E2 Smoke hazard management — 2 related 
Performance Requirements. 





¢ Part ES Lift installations - 4 related Performance 
Requirements. 


¢ Part E4 Visibility in an emergency, exit signs and 
warning systems - 3 Performance Requirements 
related to fire safety. 


section E: Performance Requirements 





Part E1 Fire fighting equipment 





EP1.1 Fire hose reels 


Afire hose reel system must be installed to the degree necessary to allow occupants to safely undertake initial attack on 
a fire appropriate to— 


(a) the size of the fire compartment and 

(b) the function or use of the building; and 

(c) any other fire safety systems installed inthe building; and 
(d) the fire hazard. 





section E: Deemed-to-Satisfy Provisions 


¢ Section E has four Parts, being: 


¢ Part E1 Fire fighting equipment; 
¢ Part E2 Smoke hazard management; 


¢ Part ES Lift installations; and 





¢ Part E4 Visibility in an emergency, exit signs 
and warning systems. 


section E: Specifications 


¢ F1.5 Fire sprinkler systems 

¢ E1.5a Class 2 and 3 buildings not more than 25m in effective height 
¢ E1.8 Fire control centres 

¢ E2.2a Smoke detection and alarm systems 

¢ E2.2b Smoke exhaust systems 

¢ E2.2c Smoke-and-heat vents 

¢ F2.2d Residential fire safety systems 

¢ E3.1 Lift installations 

¢ F4.8 Photoluminescent exit signs 


section G: Ancillary Provisions 


section G Ancillary Provisions primarily covers: 


¢ minor structures and components 


¢ for example, swimming pools, cool rooms, vaults 
and outdoor play spaces; 


¢ boilers, pressure vessels, fireplaces, heating 
appliances, chimneys and flues; 





¢ atriums; 
¢ alpine areas; 


¢ bushfire areas; and 
¢ occupiable outdoor areas. 





section H: Special use buildings 


section H primarily addresses: 






¢ Class 9b buildings for public use; 
¢ public transport buildings; and 


¢ farm buildings and farm sheds. 
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Fire Safety Verification Method 


¢ The Fire Safety Verification Method (FSVM) is a 
holistic means of verifying the fire safety of a 
building in order to meet the relevant fire safety 
Performance Requirements of NCC Volume One. 


¢ It can be used for all building classifications 
covered by NCC Volume One. 


¢ The FSVM is outlined in Schedule 7 of the NCC. 





Fire Safety Verification Method 


¢ The level of fire safety achieved using this 
Verification Method must be at least equivalent to 
the relevant NCC Volume One fire safety Deemed- 
to-Satisfy (DTS) Provisions. 


¢ The FSVM provides a robust framework and 
quantifiable benchmark to ensure compliance of a 
Performance Solution with the relevant fire safety 
Performance Requirements. 





¢ It is just one means by which you can develop fire 
safety solutions to meet the relevant Performance 
Requirements. 


Guide to NCC Volume One 


¢ The Guide to NCC Volume One provides 
additional and non-mandatory explanatory 
information. 


¢ The Guide is used to provide additional 
guidance on applying particular Parts, clauses 
and terms. 





¢ The Guide is integrated into NCC Volume One 
online at ncc.abcb.gov.au. 


Handbooks 


The ABCB has numerous non-mandatory 
handbooks, providing additional background and 
explanatory information for the NCC. 


For fire safety, these include: 


¢ Fire Safety Verification Method Handbook; 
¢ Fire Safety Verification Methods Data Sheets; and 
¢ Bushfire Verification Method Handbook. 


All handbooks can be found at the ABCB website at 
abcb.gov.au. 





International Fire Engineering Guidelines 


¢ The International Fire Engineering 
Guidelines (IFEG) is published by the 
ABCB and developed in conjunction 
with representatives from Canada, the Engineering Guidelines 
USA and New Zealand. 


mone 2000 


¢ The IFEG is commonly used in 
Australia for complex performance- 
based solutions. 





Summary 


Upon completion, you will have gained a basic 
understanding of fire safety requirements in NCC 
Volume One, covering: 


background and objectives for fire safety; 


relevant Sections in the NCC; 
common defined terms; 
Performance Requirements; 
Verification Methods; 
Deemed-to-Satisfy Provisions; and 


applying the provisions using an example. 
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Assessment Questions 


Answers are Indicated in red. 
Question 1 


What are the relevant Sections in Volume One relating to fire safety? 
(a) A, C,D,E,G,H 


(b) A, B, C, J, H 
(c) A, B, C, F. 


Question 2 


When using the Fire Safety Verification Method (FSVM) to verify the fire safety of a building, the level 
of fire safety achieved using this Verification Method must be at least equivalent to the relevant NCC 
Volume One fire safety Deemed-to-Satisfy (DTS) Provisions. 


(a) True 
(bo) False. 





Assessment Questions 


(continued) 


Question 3 
True or false: according to the NCC, a fire safety system may include both active and passive fire 


safety measures. 


(a) True 
(b) False. 


Question 4 
Fire resistance in the context of the NCC primarily addresses: 


(a) Construction in bushfire prone areas 


(6) Structural stability of building elements, fire soread within a building and adjacent buildings, 
performance of materials and assemblies exposed to fire 


(c) Doorways in fire walls. 





Assessment Questions 


(continued) 


Question 5 


Which of the following describes a Performance Requirement for fire safety in NCC Volume One? 


a 
0 
C 
d 


CP1 — Requirements to maintain structural stability during a fire 
CP2 — Requirements to avoid the spread of fire 

None of the above 

Both (a) and (bo) are Performance Requirements. 


( 
( 
( 
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Question 6 


Excluding the Fire Safety Verification Method, how many Verification Methods are in Section C? 





Assessment Questions 


(continued) 


Question 7 
The Deemed-to-Satisty Provisions for Section C: Fire resistance are: 


(a) Heat gain, heat loss and the need to condition spaces within buildings 

(bo) Specification C1.1, Specification C2.5 and C2.5(b)/(ii) 

(c) Part C1 fire resistance, Part C2 compartmentation and separation, and Part C3 protection of 
openings. 


Question 8 
How many critical factors are there in Performance Requirement DP4 Exits? 


(a) Three - Doorways, non-combustible roof coverings and ceilings 

(b) Five - The travel distance, the number, mobility and characteristics of other occupants, the 
function or use of the building; the height of the building and whether the exit is below ground 
or above ground level 

(c) Two - Building sealing and ventilation. 





Assessment Questions 


(continued) 


Question 9 


True or false? A Deemed-to-Satisty Solution complying with all Deemed-to-Satisfy Provisions is 


deemed to comply with the Performance Requirements. 


(a) True 
(b) False 


Question 10 
What is the meaning of FRL? 


(a) Fire Resistance Level 
(bo) Fire Radiance Level 
(c) Fire Requirements Law. 





Assessment Questions 


(continued) 
Question 11 


What does the defined term non-combustible mean? 


(a) Applied to a material — not deemed combustible as determined by 
AS 1530.1 — Combustibility Tests for Materials 

(6b) Applied to construction for part of a building — constructed wholly of materials that are not 
deemed combustible 

(c) Both of the above 

(d) Neither of the above. 


Question 12 


In the Deemed-to Satisfy Provisions, Type A fire-resisting construction is: 


(a) The most fire resistant 
(ob) The least fire resistant 
(c) None of the above. 
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